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U
W

 M
M

C
 Version 2.0 

N
ew

 Features: 
•

8 additional analog sensors (for total of 16) 
•

 C
TP

 im
plem

entation:  14 voltages, 2 tem
peratures 

•
3 new

 digital sensors 
•

P
ow

er G
ood, FP

G
A

 Load D
one, FP

G
A

 R
equest 

•
FPG

A
 SPI C

onfiguration Path 
•

A
uto-detection, w

ith local config data from
 M

M
C

 E
E

P
R

O
M

 
or rem

ote data from
 IP

M
I S

ystem
 M

anager 
•

A
vailable D

ual P
ort R

A
M

 based S
P

I H
D

L core 
•

M
ulti-stage B

ack End Pow
er Enable 

•
U

p to 6 S
eparate E

nables in up to 4 S
tages, w

ith 
program

m
able inter-stage delay 

•
S

ettings stored in E
E

P
R

O
M
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U
W
  M
M
C
  Version  2.0,  cont’d 

•Initial Testing/D
ebug to be perform

ed on U
W

 
C

al Trigger Processor (C
TP) card 

•W
ill port to B

U
 A

M
C

13 
•R

educed Sensor M
odel 

•W
ork w

ith B
U

 to integrate M
M

C
-based C

onfig Path 
into the standard firm

w
are m

odel 
•

A
nticipate including an IP

 address assignm
ent 

m
echanism

 
•R

elease of new
 M

M
C

 via A
M

C
13 w

eb portal 
•Expected availability:  Sum

m
er, 2012 
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U
W
  M
M
C
  “Sim

plified”  B
lock  

D
iagram
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U
SB CO

M
 port 

Analog/D
igital Signals 

Payload M
gr 

Back End I/O
 

Control 

Payload M
gr 

Sensor M
onitor 

Console 
Com

m
and 

Parser 
IPM

I 
Com

m
and 

Parser 

IPMB 

IPM
B 

M
essage 

Service 

Bkend Pw
r Ena 

FPG
A Load 

Reset 

FPGA SPI Interface 

Sensor 
Events 

IPM
B  

Req/Rsp  
M

sgs 
IPM

I 
Com

m
and  

Internal I/O
 Fault Status 

FPG
A 

Config 
Interface 

Pw
r Status &

  
Control 

Sensor Data 

Sensor  
M

anager 
Sensor/State Data 

UW Extensions 

Std. MMC Functions 



IPM
I System

 M
anager 

•System
 M

anager:  A
 level of m

anagem
ent 

functionality above the Shelf M
anager(s), charged 

w
ith the m

anagem
ent of an entire subsystem

 
•D

efinition does not im
ply a specific im

plem
entation 

•
C

ould m
ean independent IPM

I System
 M

anagers for each 
crate or subsystem

 
•

W
ill depend on the LAN

 configurations em
ployed 

•
Im

plem
entation could be a com

m
on platform

 w
ith 

subsystem
-specific custom

izations, or not 
•Provides service to both D

C
S and R

un C
ontrol: 

•
D

CS:  Environm
ental sensors (e.g. tem

perature) 
•

R
un C

ontrol:  Subsystem
-specific configuration &

 
initialization/control path 
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Exam
ple IPM

I Sm
all System

 B
lock 

D
iagram
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Shelf M
anager 

IPM
I System

 
M

anager 

Pow
er 

Supply 1 

Carrier M
anager 

AMC 1 M
icro

TC
A

 C
ra

te 

Lin
u

x P
C

 

DCS 

M
CH 

Pow
er 

Supply 2 

AMC 1 

AMC 1 

AMC 13 

AMC 12 

Run 
Control 



U
W

 IPM
I System

 M
anager R

&
D

 
•G

oals: 
•

Fully support U
W

 M
M

C IPM
I C

om
m

and Set 
•

C
onnections as necessary to D

CS and Trigger Supervisor 
•

A
bility to deliver sensor event notification to local 

subsystem
-specific controls (e.g., FPG

A
 Load D

one or 
Pow

er G
ood sensors) 

•
Easily deployed by any/all users of U

W
 M

M
C

 
•Form

: 
•

M
ay be som

e com
bination of server-assisted and direct 

I/O
 (e.g., server for reservation and event notification, 

direct IPM
I I/O

 betw
een A

M
C

 card and subsystem
 control 

softw
are for m

ost com
m

ands) 
•

M
inim

al use of database and/or config files (autom
atically 

configure from
 connected hardw

are as m
uch as possible) 
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C
om

m
on IPM

I Functionality 
•Suggested com

m
on functionality (supported by all 

C
M

S M
M

C
s) 

•
B

ack end pow
er rem

ote on/off control 
•

C
old reset and FPG

A
 Firm

w
are reload (via PIC

M
G

 FR
U

 
C

ontrol com
m

and) 
•

2 Tem
perature Sensors (am

bient, hot spot) w
ith full 

threshold event support 
•

C
onfiguration I/O

 interface betw
een M

M
C and FPG

A
(s) 

•
D

ata sourced either from
 on-board nonvolatile storage 

(e.g. E
E

P
R

O
M

) or via rem
ote IP

M
I com

m
and 

•
R

em
otely editable, non-volatile storage of sensor SD

R
 

(sensor definitions) 
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IPM
I C

om
m

and N
etw

ork Function 
(netFN) Field 

•6-bit field identifying the set of functions to be 
accessed 

•R
equests have even value, responses have 

odd value (+1 greater) 
•netFN

 values in the range 00h-2Fh are already 
defined or reserved by IPM

I 
•netFN

 values 30h-3Fh are available for O
EM

 
applications 

•U
W

 M
M

C
 custom

 com
m

ands use netFN
 code 

32h-33h 
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Som
e C

om
m

on IPM
I C

om
m

and 
Interface Possibilities 

•O
ption 1:  M

ake a subset of an existing M
M

C
 (U

W
 or 

other) com
m

and set com
m

on for C
M

S applications 
•

Pros:  C
om

m
ands already defined &

 som
ew

hat 
docum

ented 
•

C
ons:  Som

e aspects of com
m

ands specific to individual 
M

M
C im

plem
entations, possible conflicts betw

een netFN
 

or com
m

and codes betw
een M

M
Cs 

•O
ption 2:  D

efine a new
 netFN

 code (e.g., 34h/35h) 
as C

M
S netFN

, and define com
m

on com
m

and set 
on  “virgin  soil” 
•

C
ons:  new

 com
m

and set needs to be defined from
 

ground up, possible near-duplication of com
m

ands in a 
given im

plem
entation 

•
Pros:  no conflicts w

ith existing im
plem

entations, can 
expand over tim

e 
T. G
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Sum
m

ary 
•U

W
 M

M
C

 Version 2.0 
•

Initial Testing to begin on U
W

 C
TP board 

•
Then ported to B

U A
M

C
13—

Sum
m

er 2012 
•System

 M
anager (PC

-based IPM
I com

ponent) 
•

For laboratory benchtop developm
ent and installation use 

by users of U
W

 M
M

C (short term
 &

 long term
 objectives) 

•
Point of intersection betw

een Run C
ontrol, H

ardw
are & 

D
C

S 
•

P
ossible opportunity for additional im

plem
entation or 

interface com
m

onality 
•

U
W

 R
&

D
 O

ngoing through sum
m

er/fall 
•W

e expect to be in a position to tie into w
hatever 

com
m

on interfaces arise w
ith a m

inim
um

 of 
difficulty 
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IPbus Short Transfer Latency 
M

easurem
ents 
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Single Card 4-byte R
ead Access 

4 Sim
ultaneous 4-byte 

Read Accesses 

2 Sim
ultaneous 4-byte R

ead 
Accesses 

Single Access against 3 
Long Read Transfers in 
Background 

Single 4-byte R
ead Access against 1 

Long Read Transfer in Background 



IPbus Short Transfer Latency 
M

easurem
ents 

•Test H
ardw

are: 
•

Q
uad 2.1 G

H
z Xeon PC

 R
unning SL 5.3 

•
G

bE C
apable N

IC
 w

ith 192.168.x.x netw
ork 

•
N

A
T M

CH
 w

ith direct connection to N
IC

 via C
at 5e cable 

•
4 U

W
 A

ux C
ards (Virtex-5 FPG

A
) 

•R
esults: 

•
M
easured  “B

est  C
ase”  Latency  w

as  ~200µs  for  single  4-
byte  read  operation  on  otherw

ise  “quiet”  PC
 

•
R

unning 4 such reads in parallel, latency increased to 
~350µs on all 4 cards 

•
Packet Level round trip tim

e consistently ~45µs 
(‘H

ardw
are  Latency’) 
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IPbus Short Transfer Latency 
M
easurem

ents,  cont’d 
•C

om
parisons: 

•C
A

EN
 PC

I-VM
E B

ridge:  ~10µs (m
ean m

easured 
value on installed R

CT system
) 

•Virtex-6 M
icroblaze:  ~100ns 

•O
bservations 

•For short transfers, IPbus Latency is greater than 
C

A
EN

 PC
I-VM

E bridge currently in use, potentially 
by an order of m

agnitude or m
ore 

•M
inority of the latency is in the hardw

are/netw
ork 
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A
ppendix:  U

W
 M

M
C

 V 2.0 IPM
I 

C
om

m
and Sum

m
ary 
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G
et D

evice ID
 

C
old R

eset 
Broadcast “G

et D
evice ID

” 
Set Event R

eceiver 
G

et Event R
eceiver 

Platform
 Event (a.k.a. “Event M

essage”) 
G

et D
evice SD

R
 Info 

G
et D

evice SD
R

 
R

eserve D
evice SD

R
 R

epository 
G

et Sensor H
ysteresis 

Set Sensor Threshold 
G

et Sensor Threshold 
Set Sensor Event Enable 
G

et Sensor Event Enable 
G

et Sensor R
eading 

G
et PIC

M
G

 Properties 
FR

U
 C

ontrol 
G

et FR
U

 LED
 Properties 

G
et LED

 C
olor C

apabilities 
Set FR

U
 LED

 State 
G

et FR
U

 LED
 State 

G
et D

evice Locator R
ecord ID

 
FR

U
 C

ontrol C
apabilities 

G
et FR

U
 Inventory A

rea Info 
R

ead FR
U

 D
ata 

W
rite FR

U
 D

ata 
Set Backend Pow

er 
G

et Backend Pow
er 

Set Payload M
anager Settings 

G
et Payload M

anager Settings 
G

et Fault Status 
Set Boot M

ode 
G

et Boot M
ode 

Set Backend Pow
er Enable M

ask 
G

et Backend Pow
er Enable M

ask 
Set Sensor A

larm
 M

ask 
G

et Sensor A
larm

 M
ask 

Set H
andle O

verride 

Set C
urrent R

equirem
ent 

Set A
nalog Scale Factor 

G
et A

nalog Scale Factor 
G

et Tim
e Statistics 

Set System
 Tim

e 
G

et System
 Tim

e 
FPG

A
 C

onfiguration R
ead Status R

egister 
FPG

A
 C

onfiguration W
rite C

ontrol R
egister 

FPG
A

 C
onfiguration W

rite D
ata 

FPG
A

 C
onfiguration R

ead D
ata 

FPG
A

 C
onfiguration N

onvolatile H
eader W

rite 
FPG

A
 C

onfiguration N
onvolatile H

eader R
ead 

G
et N

onvolatile A
rea Info 

R
aw

 N
onvolatile W

rite 
R

aw
 N

onvolatile R
ead 

C
heck EEPR

O
M

 Busy 
EEPR

O
M

 Erase 
A

p
p

licatio
n

 (0
6

h
/0

7
h

) 

Sen
so

r/Even
t (0

4
h

/0
5

h
) 

Sto
rage (0A

h
/0

B
h

) 

P
IC

M
G

 (2
C

h
/2

D
h

) 

U
W

M
M

C
 (3

2
h

/3
3

h
) 

N
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o
lo

r C
o

d
e

 


